Optimization of Reaction Conditions
Screening of Reaction conditions using benzaldehyde: 
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Synthetic Procedures and Spectral Data
General procedure for the (S)-proline catalyzed aldol reaction of acetone with aromatic aldehydes:
(S)-proline (2.5 mg, 0.025 mmol, 0.05 equiv) was added to a mixture of dry DMSO (250 L), dry CHCl 3 (250 L) and dry acetone (750 L) and stirred for 30 min in a sealed vessel at 0°C. The corresponding aromatic aldehyde (0.5 mmol, 1 equiv) was added and the mixture was stirred for an additional 4 d at 0°C. After this time the mixture was diluted with water (5 mL) and ethyl acetate (5 mL) and partitioned. The aqueous layer was washed with ethyl acetate (5 mL x 3), and the combined organic layers were dried over Na 2 SO 4 . Evaporation of the solvent and flash column chromatography with the specified solvent system afforded the desired product.
Racemates
All racemates of the aldol products were prepared according to the procedure described by Chimni et al. [1] Enantioenriched products 3a-j (R)-4-hydroxy-4-phenyl-butan-2-one (3a)
Prepared according to the general procedure using freshly distilled benzaldehyde. 
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(minor enantiomer), t r 7.93 min (mayor enantiomer). The physical data are consistent to those previously reported. [2] (R)-4-hydroxy-4-(naphthalen-2-yl)-butan-2-one (3b) Prepared according to the general procedure using 2-naphthaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 3b as a light yellow solid (162.6 mg, 0.38 mmol, 76%, 88.5:11.5 er); Chiral HPLC (Daicel Chiralpak AS-H column, 1 ml/min, 85:15, heptane:iPrOH, 262 nm) t r 15.7 min (major enantiomer), t r 17.3 min (minor enantiomer). The physical data are consistent to those previously reported. [2] (R)-4-hydroxy-4-(naphthalen-1-yl)-butan-2-one (3c) Prepared according to the general procedure using 1-naphthaldehyde. Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 3c as a light yellow oil (164.8 mg, 0.38 mmol, 77%, 15.5:84.5 er); Chiral HPLC (Daicel Chiralcel OD-H column, 1 ml/min, 90:10, heptane:iPrOH, 254 nm) t r 14.2 min (minor enantiomer), t r 18.1 min (major enantiomer). The physical data are consistent to those previously reported. [2] (R)-4-hydroxy-4-(4'-methylphenyl)-butan-2-one (3d) Prepared according to the general procedure using 4-methylbenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 3d as a light yellow oil (106.9 mg, 0.30 mmol, 60%, 87:13 er); Chiral HPLC (Daicel Chiralpak AS-H column, 1 ml/min, 90:10, heptane:iPrOH, 254 nm) t r 14.4 min (major enantiomer), t r 18.8 min (minor enantiomer). The physical data are consistent to those previously reported. 192.1150.
(R)-4-hydroxy-4-(3'-nitrophenyl)-butan-2-one (3f)
Prepared according to the general procedure using 3-nitrobenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 1:1) afforded 3f as a light yellow solid (190.2 mg, 0.45 mmol, 91%, 87:13 er); Chiral HPLC (Daicel Chiralcel OJ-H column, 1ml/min, 80:20, heptane:iPrOH, 220 nm) t r 20.9 min (major enantiomer), t r 24.2 min (minor enantiomer). The physical data are consistent to those previously reported. [2] (
R)-4-hydroxy-4-(3'-methoxyphenyl)-butan-2-one (3g)
Prepared according to the general procedure using 3-methoxybenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt S-8 enantiomer), t r 9.9 min (minor enantiomer). The physical data are consistent to those previously reported. [3] (R)-4-hydroxy-4-(4'-fluorophenyl)-butan-2-one (3h) Prepared according to the general procedure using 4-fluorobenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 3h as a light yellow oil (149.2 mg, 0.41 mmol, 82%, 86:14 er); Chiral HPLC (Daicel Chiralpak AD-3 column, 1 ml/min, 95:5, heptane:iPrOH, 210 nm) t r 9.0 min (major enantiomer), t r 9.8 min (minor enantiomer). The physical data are consistent to those previously reported. [4] (
R)-4-hydroxy-4-(4'-bromophenyl)-butan-2-one (3i)
Prepared according to the general procedure using 4-bromobenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 3i as a light yellow oil (236.9 mg, 0.42 mmol, 84%, 87:13 er); Chiral HPLC (Daicel Chiralpak AS-H column, 1 ml/min, 85:15, heptane:iPrOH, 262 nm) t r 13.8 min (major enantiomer), t r 17.9 min (minor enantiomer). The physical data are consistent to those previously reported. 
(R)-4-hydroxy-4-(pentafluorophenyl)-butan-2-one (5a)
Prepared according to the general procedure using pentafluorobenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 2:1) afforded 5a as a light yellow oil (213.4 mg, 0.42 mmol, 84%, 93:7 er); Chiral HPLC (Daicel Chiralpak AD-3 column, 1 ml/min, 98:2, heptane:iPrOH, 210 nm) t r 13.1 min (major enantiomer), t r 15.5 min (minor enantiomer). The physical data are identical to those previously reported. [6] (
R)-4-hydroxy-4-(2'-chloro-6'-fluorophenyl)-butan-2-one (5b)
Prepared according to the general procedure using 2-chloro-6-fluorobenzaldehyde.
Purification by flash column chromatography (hexane:AcOEt, 4:1) afforded 5b as a colorless oil (78.6 mg, 0.36 mmol, 73%, 97:3 er); Chiral HPLC (Daicel Chiralpak AD-3 column, 1 ml/min, 95:5, heptane:iPrOH, 220 nm) t r 11.4 min (mayor enantiomer), t r 12.5 min (minor enantiomer). The physical data are identical to those previously reported. [7] (
R)-4-hydroxy-4-(2'-bromo-6'-fluorophenyl)-butan-2-one (5c)
Prepared according to the general procedure using 2-bromo-6-fluorobenzaldehyde. 
